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Introduction
Arachnoid cysts are a rare central nervous system malfor-
mation, representing only 1% of all intracranial masses in
newborns [1]. Primary (congenital) arachnoid cysts are
benign accumulation of clear fluid between the dura and
the brain substance throughout the cerebrospinal axis in
relation to the arachnoid membrane and do not com-
municate with the subarachnoid space [2]. Secondary
(acquired) arachnoid cysts result from hemorrhage,
trauma, and infection and usually communicate with
the subarachnoid space [1,3]. The common locations of
arachnoid cysts are the surface of the brain at the level
of main brain fissures, such as sylvian, rolandic and inter-
hemispheric fissures, sella turcica, the anterior cranial
fossa, and the middle cranial fossa [4]. Arachnoid cysts
may be associated with ventriculomegaly and dysgenesis
of corpus callosum [5]. Prenatal ultrasound and mag-
netic resonance imaging (MRI) have led to the increased
diagnosis of central nervous system abnormalities of
the fetuses (Figures 1–8: page 193–197, cases 1–3).
Prenatal Diagnosis
Fetal arachnoid cysts can be evaluated prenatally by
ultrasound and/or MRI [5–21]. To date, at least 27
cases of fetal arachnoid cysts have been reported
(Table). Among these, 9 cases had prenatal MRI evalu-
ation in addition to ultrasound. The arachnoid cyst
can appear as a hypoechoic lesion on prenatal ultra-
sound. Most of fetal arachnoid cysts were first diag-
nosed in the third trimester. In a few cases, the diagnosis
was made in the second trimester. Bretelle et al [18]
reported the first-trimester diagnosis of a posterior fossa
arachnoid cyst at 13 gestational weeks by transvaginal
sonographic examination. The majority of arachnoid
cysts are supratentorial with sylvian fissure cysts being
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SUMMARY
Arachnoid cysts are a rare central nervous system malformation, representing only 1% of all intracranial masses
in newborns. Primary (congenital) arachnoid cysts are benign accumulation of clear fluid between the dura and
the brain substance throughout the cerebrospinal axis in relation to the arachnoid membrane and do not com-
municate with the subarachnoid space. Secondary (acquired) arachnoid cysts result from hemorrhage, trauma,
and infection and usually communicate with the subarachnoid space. The common locations of arachnoid
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as well as comprehensive illustrations of perinatal imaging findings of fetal arachnoid cysts. Prenatal diagnosis
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the most common. Arachnoid cysts may progressively
enlarge in utero, causing ventriculomegaly. Elbers and
Furness [15] reported an unusual case of presumed
arachnoid cyst diagnosed at 18.5 weeks’ gestation.
The cyst resolved at 32 weeks’ gestation. Serial prena-
tal sonographic examinations are able to assess the
size of the cyst and the ventricles. Prenatal MRI helps
to demonstrate the anatomic details of other central
nervous system abnormalities, such as compression of
the aqueduct, communication between the cyst and
the ventricles, and corpus callosum dysgenesis.
Differential Diagnosis
Prenatal diagnosis of intracranial hypoechoic cystic
lesions should include a differential diagnosis of arach-
noid cysts, porencephalic cysts, glioependymal cysts,
choroid plexus cysts, aneurysms of the vein of Galen,
schizencephaly, cystic neoplasms, and intracranial
hemorrhage [12].
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Figure 1. Prenatal ultrasound of an arachnoid cyst of case 1.
Prenatal ultrasound at 32 weeks’ gestation revealed a 5.39 ×
3.94 cm midline interhemispheric hypoechoic homogeneous
lesion. Magnetic resonance imaging (MRI) at 33 gestational
weeks showed a left interhemispheric arachnoid cyst, marked
dysgenesis of the corpus callosum, and colpocephaly. The kary-
otype was 46,XY. A 2,788-g male baby was delivered at 37
weeks’ gestation. Postnatal MRI confirmed the prenatal diag-
nosis. A cystoperitoneal shunt was performed at age 7 months.
The infant was doing well at age 1 year and 2 months.
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Figure 2. (A) Sagittal, (B) axial and (C) coronal
views of magnetic resonance imaging of case 1 at
33 weeks’ gestation.
Porencephalic cysts
Porencephalic cysts are usually unilateral and communi-
cate with the ventricular system with a cavity lined with
white matter. Porencephalic cysts result from infarc-
tion of the brain secondary to vascular insults, trauma,
infection, hemorrhage, or monochorionic monozygotic
twin–twin transfusion. In contrast, arachnoid cysts are
usually asymmetric and smooth-walled; they do not
communicate with the ventricular system and have a
mass effect.
Glioependymal cysts
Glioependymal cysts are usually multilocular and located
within the brain parenchyma. Glioependymal cysts have
an ependymal lining, whereas, arachnoid cysts have
fibrous walls. Glioependymal cysts may have a mass
effect and are often associated with agenesis of the
corpus callosum.
Choroid plexus cysts
Choroid plexus cysts, unilateral or bilateral, are fre-
quently detected in the second trimester. Choroid plexus
cysts are sonolucent cysts within the choroids plexus
of the lateral ventricle. Large choroid plexus cysts may
be associated with trisomy 18.
Aneurysms of the vein of Galen
Aneurysms of the vein of Galen are vascular anomalies
of the vein of Galen located in the brain deeply and
posteriorly to the thalami and in the subarachnoid
space. Color Doppler is helpful for the diagnosis of
aneurysms of the vein of Galen. Prenatal sonographic
detection of fluid-filled lesions in the posterior third 
of the brain, which are found in association with
hydrops fetalis, ventriculomegaly, porencephaly, single
umbilical artery, chorioangioma or limb reduction
defects, should raise the suspicion of aneurysms of the
vein of Galen.
Schizencephaly
Schizencephaly or true porencephaly is characterized
by unilateral, asymmetric or bilateral congenital full-
thickness clefts of the cerebral mantle. Schizencephaly
may or may not communicate with the ventricular sys-
tem and are lined by gray matter. Schizencephaly can
be associated with ventriculomegaly, polymicrogyria,
heterotopias, agenesis of the corpus callosum, absent
septum pellucidum, and optic nerve hypoplasia.
Cystic neoplasms
Cystic neoplasms, such as cystic teratoma and cystic
astrocytoma, consist of solid and irregular cystic com-
ponents and have a mass effect.
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Figure 3. (A) Sagittal and (B) axial views of postnatal magnetic resonance imaging of case 1 at age 3 days.
Figure 4. Prenatal ultrasound of an arachnoid cyst of case 2.
Prenatal ultrasound of case 2 at 31 weeks’ gestation revealed
a 1.97 × 2.87 cm left interhemispheric hypoechoic homoge-
neous lesion. Magnetic resonance imaging (MRI) at 32 weeks’
gestation showed a left interhemispheric arachnoid cyst and
colpocephaly. A 2,620-g male baby was delivered at term.
Postnatal MRI confirmed the prenatal diagnosis. The size of
the arachnoid cyst was measured about 6.81 × 3.71 cm.
There was a left-to-right midline shift. A cystoperitoneal
shunt was performed at age 8 months. The child was doing
well at age of 3 years and 4 months.
Intracranial hemorrhage
Intracranial hemorrhage usually occurs in the subependy-
mal germinal matrix region and is associated with
hypoxia, platelet disorders, coagulopathy, alterations
in cerebral blood pressure in the case of twin–twin
transfusion or demise of a monozygotic co-twin, feto-
maternal hemorrhage, and maternal medications. Intra-
cranial hemorrhage may initially present echogenic
blood clots in the ventricles and subsequently lead to
ventricular dilation.
Chromosomal Abnormalities Associated
with Congenital Arachnoid Cysts
Fetal arachnoid cysts can be associated with chromo-
somal abnormalities. Therefore, prenatal diagnosis of an
arachnoid cyst, especially in association with structural
abnormalities, should prompt a cytogenetic investiga-
tion. Various associated chromosomal abnormalities
have been reported. For instance, Hogge et al [10]
reported partial trisomy 9q (9q22qter) and partial
monosomy Xq (Xq22qter) in a fetus with an infraten-
torial arachnoid cyst. The fetus postnatally manifested
a prominent nose, micrognathia, overlapping of the
fingers, and a thin-walled cyst compressing the right
cerebellar hemisphere. Souter et al [19] reported a
subtelomeric deletion of the distal long arm of chro-
mosome 14, i.e. monosomy 14q (14q32.3qter), in 
a fetus with tetralogy of Fallot, intrauterine growth
restriction, and a midline intracranial arachnoid cyst.
The infant postnatally manifested facial dysmorphism,
inguinal hernias, tetralogy of Fallot, a midline arach-
noid cyst, and marked global developmental delay. Pilu
et al [12] reported trisomy 18 in a fetus with a small
arachnoid cyst in the ambient cistern, a double-outlet
right ventricle, and clenched hands. Elbers and Furness
[15] additionally reported their experience of the asso-
ciation of triploidy with a fetus with an arachnoid cyst.
Fetal Outcome
The prognosis of fetal arachnoid cysts is dependent on
the presence or absence of the corpus callosum, the
presence or absence of other congenital malformations,
parenchymal hemorrhages, the rate of the growth of
the cyst, and progression of ventriculomegaly. Fetal
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Figure 5. (A) Sagittal, (B) axial and (C) coronal
views of magnetic resonance imaging of case 2
at 32 weeks’ gestation.
arachnoid cysts without associated structural anomalies
or chromosomal abnormalities can have a favorable
outcome. In some cases with rapid progression of the
lesion and ventriculomegaly, appropriate pediatric sur-
gical therapy may be required in early infancy. Currently,
postnatal endoscopic cystoventriculostomy and cysto-
cisternostomy have become less invasive surgical alter-
natives [16,17,21]. The prognosis of fetal intracranial
cysts has been shown to rely on the brain integrity
rather than the cyst volume or location [22]. Therefore,
in order to establish the correct prognosis and intellec-
tual outcome of fetuses with arachnoid cysts, MRI is an
important adjunct to ultrasound and helps to optimize
neonatal management by accurate determination of
the fetal anatomy and objective perinatal counseling.
Conclusion
This article provides a thorough review of fetal arachnoid
cysts, including prenatal diagnosis, differential diagnosis
and associated chromosomal abnormalities, as well as
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Figure 6. (A) Sagittal, (B) axial and (C) coronal
views of postnatal magnetic resonance imaging of
case 2.
Figure 7. Prenatal ultrasound of an arachnoid cyst of case 3.
Prenatal ultrasound of case 3 at 23 weeks’ gestation revealed
a 1.45 × 3.03 cm midline interhemispheric hypoechoic homo-
geneous lesion. The karyotype was 46,XY. Magnetic resonance
imaging (MRI) at 24 weeks’ gestation showed an interhemi-
spheric arachnoid cyst and dysgenesis of the corpus callosum.
Progression of the cyst was noted in late gestation. A 2,350-g
male baby was delivered prematurely at 28 weeks’ gestation.
Postnatal MRI confirmed the prenatal diagnosis. A cysto-
peritoneal shunt was performed at age of 1 week. The child
was doing well at age 4 years.
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Figure 8. (A) Sagittal, (B) axial, and (C) coronal
views of magnetic resonance imaging of case 3
at 24 weeks’ gestation.
comprehensive illustrations of perinatal imaging find-
ings of fetal arachnoid cysts. Prenatal diagnosis of
intracranial hypoechoic lesions should include a differ-
ential diagnosis of arachnoid cysts and prompt genetic
investigations.
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